The purpose of this study was to measure the effect of a structured skin care regimen for critically ill patients with fecal incontinence. DESIGN: A nonrandomized, quasi-experimental research design (comparison cohort) was used for data collection. SUBJECTS AND SETTING: Seventy-six patients with fecal incontinence, Bristol stool form 5, 6, and 7, and Braden Scale score of 16 or less in the intensive care units (ICUs) at Samsung Medical Center in Seoul, South Korea, participated in the study. METHODS: Of the 76 subjects enrolled, 38 were assigned to the experimental group and 38 to the control group. Participants in the active intervention group were being cared for in an ICU; participants in the comparison group were cared for on cardiac, thoracic surgery, general surgery, and neurosurgical ICUs. A structured skin care regimen was developed and implemented, which included the regular use of a no-rinse skin cleanser, application of a skin protectant, and an indwelling fecal drainage system when indicated. Stool consistency was evaluated via the Bristol stool chart. Nurses trained in data collection determined Incontinence-Associated Dermatitis and its Severity (IADS) scores and assessed the perianal and sacral skin for occurrence of pressure ulcers daily over a 7-day period. RESULTS: Patients in the intervention group had significantly lower IADS scores ( t = 4.836, P < .001) than subjects in the control group and were less likely to develop a pressure ulcer than were patients in the control group (5 vs 19, χ 2 = 11.936, P = .001). Patients with higher IADS scores were signifi cantly more likely to develop a pressure ulcer (OR = 1.168, 95%CI = 1.074-1.271). CONCLUSION: A structured skin care regimen decreased IADS scores and occurrence of pressure ulcers. Higher IADS scores were associated with an increased risk for development of pressure ulcers. KEY WORDS: fecal incontinence , incontinence-associated dermatitis , Incontinence Associated Dermatitis and its Severity (IADS) instrument , pressure ulcer , skin care .
■ Introduction
Incontinence-associated dermatitis (IAD) is defi ned as erythema of the skin when exposed to urine or stool; it is often accompanied by erosion of the skin and cutaneous candidiasis. 1 A pressure ulcer (PU) is defi ned as localized injury to the skin and/or underlying tissue, usually over a bony prominence, as a result of pressure or pressure in combination with shear according to joint guideline from National Pressure Ulcer Advisory Panel and European Pressure Ulcer Advisory Panel. 2 The etiology of IAD differs from that of a PU, 1 but these conditions often coexist. 3 Maklebust and Magnan 4 reported the frequencies of risk factors in 270 patients with PUs. Among the 270 patients with PUs, 153 patients (56.7%) had fecal incontinence, which was the second most frequent risk factor after impaired mobility (235/270, 87%). Analysis revealed that persons with fecal incontinence were 22 times more likely to develop a PU as compared to persons without fecal incontinence. The nature of the relationship between IAD and PU is not well understood, but existing research suggests that skin exposed to urine, stool, or affected by IAD is less tolerant to pressure, friction, and shear. 5 , 6 Based on knowledge of this association, clinical practice guidelines for PU prevention include implementation of a structured skin care program. Several studies have shown that implementation of a regular program reduces the incidence of PU on the sacrum and buttocks. 7 -9 While the prevalence of incontinence among intensive care unit (ICU) patients is high, this issue is often relegated to a lower priority owing to the critical nature of other issues. 10 We observed a similar pattern of prioritization at the Samsung Medical Center. In 2011, the chief WOC nurse at Samsung Medical Center (KHP) developed and implemented a structured skin care program for patients in the ICU who were experiencing fecal incontinence; this program incorporated evaluation via the Incontinence-Associated Dermatitis and its Severity (IADS) Instrument. 11 The aims of this study were to evaluate (1) effect of a structured skin care regimen on the development and severity of IAD, (2) effect of the structured skin care program on PU development, and (3) the relationship between IADS scores and PU incidence.
■ Methods
Data were collected using a nonrandomized comparison cohort design. The intervention was a structured skin care regimen. The main study outcomes were mean IADS score and PU development. The comparison group was managed by the institutions' standard skin care protocol, which did not address the prevention and treatment protocols of incontinence-associated dermatitis for fecal incontinence patients.
Subjects were recruited from 5 ICUs within Samsung Medical Center, located in Seoul, South Korea, between April and July 2011. Inclusion criteria were fecal incontinence with Bristol stool form 12 5, 6 , or 7 and no IAD and PU on baseline skin evaluation. Study procedures were reviewed and approved by the institutional review board of Samsung Medical Center. To avoid confusion, the experimental group and the control groups were assigned to different ICUs. Thirty-eight patients in the experimental group were enrolled from medical ICU, and 38 patients from the cardiac care unit, thoracic surgery unit, and neurosurgical ICUs composed the comparison group.
Intervention
A preliminary skin care protocol was developed based on literature search. Content validation was performed by 2 WOC nurses, 1 critical care nurse, and 1 dermatologist. Each member reviewed the protocol and assigned a score from 1 to 5 to the action items; a content validity ratio was then calculated using Lawshe's method. 13 The fi nal protocol ( Table 1 ) was limited to items with a score of 4 or higher scores out of 5 in the validity test were included into the structured skin care protocol used for the experimental group. The preliminary skin care protocol comprised 31 items; 1 item with a content validity ratio less than 0.99 was discarded. The skin care protocol (intervention) included assessment of stool consistency and perianal skin, use of a no-rinse skin cleanser (Elta Cleansing Foam, Swiss-American Products, Inc, Carrollton, Texas), generic (nonbranded) moisturizer, and a skin protectant (Elta SEAL Moisture Barrier, SwissAmerican Products, Inc, Carrollton, Texas). Adult containment briefs were not included in the protocol in order to minimize moisture exposure. Liquid fecal incontinence was immediately addressed with a containment device (Anal Plug, Coloplast A/S, Humlebak, Denmark) or stool diversion system (FlexiSeal, ConvaTec, Greensboro, North Carolina).
The protocol also included a pictorial description of Bristol stool type 5 (soft blobs with clear-cut edges, passed easily), 6 (fl uffy pieces with ragged edges, a mushy stool), and 7 (watery, no solid pieces, entirely liquid) 12 to aid nurses in assessment of the stool. The treatment of the skin erosion was described in the protocol. Self-adherent foam dressings (Mepilex Border, Mölnlycke Healthcare, Gothenburg, Sweden; Allevyn Thin, Smith & Nephew Medical Ltd, Hull, England) were applied to the eroded skin area and paste (Stomahesive Paste, ConvaTec, Greensboro, North Carolina) was applied to the edge of the dressing to prevent contamination by stool. Antifungal agent (Canesten Powder, Bayer Korea, Seoul, Korea) was applied to IAD suspected of the complication with candidiasis. The FIGURE 1. The identifying Incontinence-Associated Dermatitis (IAD) and its Severity instrument. 11 Reprinted with permission. All copyright requests should be made to the copyright holder.
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PowerPoint presentation, demonstrations of the products and devices, and oral explanations of the protocol. The knowledge of the ICU nurses was tested with 5 example cases and was appropriate to carry out the structured skin care protocol.
Ten primary wound care nurses (PWNs), 5 for the experiment group and 5 for the control group, were educated on how to score the IADS instrument and to assess feces based on Bristol Stool Scale. Interrater reliabilities of IADS scores and Bristol Stool Scale of the 10 PWNs were 0.987 and 0.939, respectively, on 5 computer-presented cases. Wound care nurses, who are institutionally qualifi ed nurses by completing middle-level courses of wound care are giving primary wound cares at their units under the supervision of WOC nurses.
The structured skin care protocol was attached to the nursing cart and its implementation was marked on a card by the ICU charge nurse. Wound care nurses or the principal investigator (K.H.P.) completed the IADS and checked for a new PU once a day for 7 days. The highest IADS scores and PU stage documented during the 1-week period were used for data analysis.
■ Statistical Analysis
Data were analyzed using Predictive Analytics SoftWare version 18.0 (SPSS Inc, Chicago, Illinois). Subject characteristics, IAD, and PU risk factors in the experimental group were compared with the standard care group using χ 2 or independent t -test. The IADS scores of the experimental (intervention) group were compared with those of control group using the independent t -test. Pressure ulcer development in experiment and control groups was compared using the χ 2 test. The relationship between IADS scores and PU development was analyzed with logistic regression. Receiver operating characteristic (ROC) curve analysis was performed to determine whether IADS scores could be used to predict PU development.
■ Results
The mean age of subjects was 68 ± 14 years (mean ± SD); 67% were aged 65 years or older. Slightly more than half (n = 40; 53%) were male. Most subjects (60.5%) had Bristol stool form 7. All 76 subjects had Braden Scale score of 13 or less, indicating that all participants were at risk for PU development.
Homogeneity of the experimental and control subjects was tested by comparing demographic characteristics, IAD risk factors, and PU risk factors in the 2 groups using χ 2 or independent t -test. No signifi cant differences were found between the groups ( Tables 2 and 3 ) .
Analysis of Intervention
The structured skin care protocol reduced the severity of IAD in the structured skin care group compared with that of the skin and fecal incontinence of the subjects were assessed every 2 hours.
The preexisting protocol was operationally defi ned for this study as standard care. The standard care protocol did not address frequency or specifi c focus of skin assessment in incontinence patients. It did not specify interventions for managing diarrhea, although treatment suggestions for managing skin erosion were suggested in the protocol. When this study was initiated, the majority of ICU patients were managed with adult containment briefs. The use of fecal containment devices, fecal management systems, skin protectants, or moisturizers was based on nursing staff preference.
Instruments
The IADS instrument was used to evaluate incontinenceassociated dermatitis ( Figure 1 ). This tool requires the nurse to assess erythema, rash, and skin loss in 13 locations including the perianal, perineal, perigenital skin, and inner thighs. The IADS instrument has undergone initial validation; in addition, initial intraclass correlation was .98. 11 We obtained approval for the use of the IADS instrument from Borchert and colleagues. 11 Pressure ulcer occurrence and staging were based on the taxonomy of the National Pressure Ulcer Advisory Panel. 14 Pressure ulcers were defi ned as stage 1, 2, 3, 4, suspected deep tissue injury, and unstageable. The Bristol Stool Scale was used to aid nurses to assess stool consistence and accurately identify diarrhea. 12 The instrument classifi es stool consistency based on 7 categories. Types 1 and 2 indicate hard stools. Type 3 and 4 indicate normal stools. Types 5, 6, and 7 indicate liquid stool with or without smaller formed or semiformed fecal content.
Study Procedures
Four 1-hour long educational sessions on the structured skin care protocol were provided for nurses who assessed and cared for patients. Educational techniques included a c Pre-albumin < 20 (mg/dL), albumin < 2.5 (g/dL) or NPO greater than 3 days.
J WOCN ■ January/February 2014 reported a 36% incidence rate among 45 patients with fecal incontinence. These differences may, in part, be related to differences in the instruments used to measure IAD. The IADS instrument recognizes the slightest redness such as pink as IAD and gives a score while the instrument used in Driver's study 10 identifi ed IAD only when the skin was red, weepy, and denuded. Likewise the Perineal Skin Assessment Tool utilized in Bliss's study 16 also failed to identify mild erythema as IAD. Subjects in our study who were exposed to loose stool and demonstrated minimum redness identifi ed as having IAD. The second reason of the high incidence of IAD in this study may be related to characteristics of study participants. Subjects in our study tended to have liquid stools ranked as Bristol stool forms 5, 6, and 7. The occurrence of PU was also lower in the structure skin care versus standard care group ( P = .001). Based on this fi nding, we hypothesize that the experimental skin care protocol helped reduce the frequency of PU development by preventing IAD and its propensity to compromise tolerance of pressure and shear forces in the sacral area. This standard skin care group (5.19 ± 3.41 vs 14.13 ± 11.7, t = 4.836, P < .001), indicating that the experimental group had less severe IAD than control group ( Table 4 ) . Patients managed by the structured skin care protocol were also found to have a lower PU occurrence rate than were the standard care group (13.2% vs 50%; χ 2 = 11.936, P = .001) ( Table 5 ).
Relationship Between IAD and PU Development
Multivariate analysis also found a statistically signifi cant relationship between IADS scores and the development of PUs ( P < .001). Patients with higher IADS scores had a higher likelihood of developing PUs (OR = 1.168. 95%CI = 1.074-1.271) ( Table 6 ). The ROC curve analysis revealed an area under the curve of .761, suggesting that higher IADS scores are associated with an increased likelihood of developing a PU (sensitivity 70.8%, specifi city 6.7%, using a cut-off value of 7) ( Figure 2 ).
■ Discussion
Study fi ndings demonstrate that a structured skin care protocol signifi cantly reduced the severity of IAD in the experiment group when compared with standard care. This result is consistent with that of the study of Beeckman and colleagues, 15 who compared a soap and water regimen to a structure skin care protocol, using a 3-in-1 disposable washcloth that included a no-rinse skin cleanser, emollientbased moisturizer, and dimethicone-based skin protectant.
We observed that nearly all patients with fecal incontinence had some evidence of IAD based on the IADS instrument. In contrast, Driver 10 reported a 50% occurrence rate in 16 patients with fecal incontinence. Bliss and associates 16 FIGURE 2. Receiver operating characteristic curve of IncontinenceAssociated Dermatitis and its Severity. fi nding is consistent with statements of the European Pressure Ulcer Advisory Panel that IAD and PUs often coexist. 3 In addition, implementation of aggressive interventions to reduce the exposure of the skin to stool, including the use of an anal plug, or fecal management system may have reduced likelihood of PU development. Multivariate analysis revealed an association between higher IADS scores and development of a PU ( P < .001). Specifi cally, patients with higher IADS scores (indicating more severe IAD) had a higher chance of developing a PU (OR = 1.168, 95% CI = 1.074-1.271) ( Figure 2 ). ROC curve analysis revealed an area under the curve of .761, suggesting that IADS scores might be associated with an increased likelihood of development of a PU. Additional research is indicated to evaluate the relationship between IAD and PU risk.
■ Conclusion
A structured skin care program was developed for ICU patients with fecal incontinence. Implementation of the structured regimen decreased IADS scores and the occurrence of PU. Multivariate analysis revealed that higher IADS scores were associated with a greater likelihood of developing a PU.
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